SUMMARY Sera from patients with Crohn's disease were tested for antibodies against organisms which are thought to cause inflammatory bowel disease in animals, or have been implicated in human Crohn's disease. Control sera were collected from healthy individuals and patients with ulcerative colitis. Sera from Crohn's disease and controls failed to agglutinate Clostridium colinum or Campylobacter sputorum subsp. mucosalis and two strains of Mycobacterium paratuberculosis (M26 and M27). Most of the sera agglutinated a Citrobacter freundii variant, Mycobacterium paratuberculosis (M28) and Mycobacterium avium (M41) but Crohn's disease sera did not differ from controls. A complement fixation test against Chlamydia gave more positive reactions in patients with Crohn's disease and colitis than in healthy controls. There was a clear difference between the sera from patients with Crohn's disease and other sera, including ulcerative colitis, in agglutination tests with the commensal coccoid rods of the genera Eubacterium and Peptostreptococcus; in these tests 540% of sera from Crohn's disease were positive compared with 11 % in ulcerative colitis and none of the sera from healthy controls. All the results were essentially negative with the exception of those from Eubacterium and Peptostreptococcus and these bacteria merit investigation.
There has been a marked rise in the incidence of Crohn's disease in the last 20 years which cannot simply be attributed to greater recognition of the condition. ' and Peptostreptococcus productus (strain C18). One to two-day anaerobic cultures of coccoid rods were incubated with 022% (w/v) formaldehyde solution, incubated for 18h at 37°C, washed twice in isotonic saline, and resuspended in saline containing 0-01% (w/v) sodium ethylmercurithiosalicylate.
All of the bacteria except the Mycobacteria were resuspended before examination in phosphate buffered isotonic saline at pH 7 2 to give a 10% suspension; when Mycobacteria were tested 0-10% normal rabbit serum and 10% Tween 80 were added to prevent spontaneous agglutination. AGGLUTINATION 
TESTS
Various dilutions of the sera (40 ,ul) and the bacterial suspensions (20,ul) were mixed together for five minutes using a Dynatech-microshaker in the wells of flat-bottomed microtest trays (Sterilin M29ARTL). Agglutination patterns were examined with an inverted microscope using x 125 magnification, immediately after solutions had been mixed in the case of the coccoid rods, but after a further 60 minutes at 37°C with Citrobacter freundii and after 30 minutes at 37°C followed by 16 to 20 hours at room temperature for Clostridium colinum, Campylobacter sputorum, and the mycobacteria. Neat sera were used in tests against Clostridium colinum, Campylobacter sputorum and the coccoid rods, at 1:4 dilutions against the mycobacteria and with a range of dilutions against Citrobacterfreundii. The degree of agglutination was scored as 0 for no agglutination, 1 for weak but definite agglutination, 2 for gross agglutination, and 3 for heavy agglutination of the coccoid rods and Mycobacteria. In tests with Citrobacter freundii the endpoint was taken as the highest dilution which gave a score of 1.
In a subsequent double-blind study of eubacteria and peptostreptococci conducted in Rotterdam, a slightly different technique was used. Sera and bacteria (5 x 108/ml) were mixed, placed on slides, and shaken. The results were read macroscopically after shaking for five minutes.
All tests were conducted without knowledge of the source of serum samples.
COMPLEMENT FIXATION TEST FOR ANTIBODIES AGAINST CHLAMYDIA
The antigen for Chlamydia psittaci had been grown on embryonated hens' eggs, and cross-reacted with Chlamydia trachomatis. Guinea-pig serum was used as the source of complement and the serum dilutions were tested against an egg yolk antigen as a control. A positive test was recorded when sera reacted at a higher dilution against the Chlamydia antigen than against the egg yolk antigen. For each sample of serum the titre was recorded as the ratio of the dilution which reacted with Chlamydial antigen to the dilution reacting with egg yolk antigen.
Results
None of the sera which were tested showed agglutination with Clostridium colinum and the incidence of antibodies to Campylobacter sputorum was very low (Table 1 ). In contrast, agglutinating antibodies to Citrobacter freundii were present in almost all of the patients with inflammatory bowel disease and controls (Table 2) ; the mean titre was higher in sera from patients with Crohn's disease than controls but this was not statistically significant.
Mycobacterium paratuberculosis strains M26 and M27 failed to be agglutinated by any of the sera (Table 3) . Sera from patients with Crohn's disease were not more reactive than the controls. Complement fixing antibodies against Chlamydia were not significantly more common in Crohn's disease and ulcerative colitis sera than in control sera (Table 4 ) and the titres were not higher.
Agglutinins against stains of the commensal anaerobes Eubacterium and Peptostreptococcus were found more often in Crohn's disease sera than in ulcerative colitis or controls sera (Table 5) . Of the four strains examined, strain ME46 appeared most 'specific' for Crohn's disease. If one considers sera which agglutinated either ME46 or two of the other strains then the difference between patients with Crohn's disease and the other groups is highly significant (XQ2,23; P < 0.001). *2 analysis on 1 degree of freedom with a continuity coriection showed that the difference between patients with Crohn's disease and ulcerative colitis was significant Twenty-four samples of sera were tested from each group against both mycobacteria, and the denominator gives the number which were positive using a I in 4 dilution of the serum. The degree of agglutination was scored 1 for weak, 2 gross, and 3 for very heavy agglutination: the mean -SD of these scores are given. The number of sera which were positive are represented by the numerator and the total sera tested by the denominator. The number of sera with a positive result to ME4, or any two of the other organisms is in the right hand column.
group.bmj.com on October 21, 2017 -Published by http://gut.bmj.com/ Downloaded from his initial finding that the number of these organisms was substantially increased in the stools of patients with Crohn's disease. We are reluctant to attribute any causative role to the organisms but the findings could be of some value in screening the relatives of patients. It is unfortunate that only half of the patients gave positive results and about 10% of those with colitis were also positive.
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